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In 1980 Hoar et al first drew attention to the potential value of job-exposure tatric-es-in-the search for new occupational carcinogens.' They used a matrix to reanalyse data from a case-control study of bladder cancer and found a higher relative risk for the group ofjobs entailing possible exposure to aromatic amines than for any of the industrial categories that had been examined in the original analysis.
Despite this initial promise, subsequent attempts to enhance hypothesis generating epidemiological surveys by the application ofjob-exposure matrices have been largely unrewarding.2`4 One difficulty is the discrimination of spurious chance associations that inevitably arise when many putative carcinogens are examined simultaneously. One approach to this problem is to grade the exposures associated with jobs and look at dose-response relations. When broken down by exposure grade, however, risk estimates are subject to greater sampling variation, and even in relatively large studies known From unpublished OPCS material we abstracted the number of deaths from lung cancer in men aged 15-64 during the period 1970-2, broken down by occupational unit and ten year age group. Estimates of the corresponding populations at risk were obtained from the 1971 census. The job-exposure matrix was used to group occupations according to exposure, and standardised mortality ratios (SMRs) were calculated using the rates for all working men as a standard. Confidence limits for SMRs were based on the Poisson distribution.
Three agents-asbestos, chromates, and diesel fumes-showed a significantly raised SMR for occupations with greater than background exposure, and also a progressive increase in SMRs from background through to highly exposed occupations (table  1) . For polycyclic aromatic hydrocarbons and organic solvents the overall SMR in exposed occupations was significantly high but the dose response relation was not quite consistent.
Mortality from lung cancer increases steeply from social classes I to V5 and since many of the exposures under study occur predominantly in manual occupations, some confounding by social class could The results of this revised analysis are given in table aging. Two of the three known lung carcinogens 2. The overall effect of social class standardisation included in the matrix, asbestos and chromates, was to weaken associations, to the extent that most showed significantly raised SMRs and a clear doseceased to be statistically significant: some even response effect. The only other exposure to do this, became negative. Mortality was significantly raised diesel fumes, while not an established cause of lung for jobs entailing physical activity but the SMR for cancer, has nevertheless been associated with the dis- It was disappointing, therefore, that when allowance was made for the possible confounding effects of social class, the effects of these known carcinogens were much less readily discernible. The highest SMRs were still for jobs with high exposure to polycyclic aromatic hydrocarbons and chromates, but in the absence of a significantly raised SMR for overall exposure to these substances-that is, at levels above background-it is unlikely that much would have been made of either observation without strong a priori suspicion of a hazard. We wondered whether our results might have been influenced by the biases which are known to occur when occupational information from different sources (death certificates and census) is used to derive the numerator and denominator of death rates.5 7 When we reanalysed the data excluding the 19 occupational units which are subject to the most severe reporting bias, however, the outcome was essentially unaltered.
The analysis with standardisation for social class is the more appropriate of the two methods used to look at the data. The gradient in lung cancer mortality by social class cannot be explained simply by the exposure of manual workers to occupational carcinogens, and social class is therefore a true confounder. Our failure to demonstrate clearly the effects of known carcinogens when allowing for social class can probably be attributed to the misclassification that occurs when exposures are inferred from the incomplete and sometimes inaccurate occupational histories available from death certificates. The effect of such misclassification outweighs the greater statistical precision that may be obtained by studying large numbers of deaths.
In view of these findings and our earlier experience, we believe that job-exposure matrices are unlikely to find a major role in the generation of clues to new Magnani, Pannett, Winter, Coggon occupational carcinogens from studies based on the general population. This does not, however, detract from their established value in industrial cohort studies where job titles are more specific and exposures may be inferred with greater accuracy. Nor does it reflect on their application to the estimation of population attributable risks from case-control studies, the use of which has yet to be fully assessed.8
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